The current pandemic of COVID-19 and the risk of SARS-CoV-2 poses a particular risk to people living with preexisting conditions that impair immune response or amplify pro-inflammatory response. Given the coexistence of a world-wide epidemic of obesity, which in some Western countries affects up to a 40% of the general population \[[@CR1]\], it is prudent to consider the impact that COVID-19 infection can have on people living with obesity. Notably, elevated body mass index (BMI) and obesity were predictors of poor outcomes and fatalities due to H1N1 \[[@CR2]\]. Moreover, observations from Wuhan show that hypertension (30%), diabetes (22%), and coronary artery disease (22%), all of which are more common in people living with obesity, were the most common comorbidities in patients requiring hospitalisation \[[@CR3], [@CR4]\]. Poorly, in the Chinese studies obesity rates were not reported.

Chronic inflammation, which accompanies obesity and metabolic syndrome, leads to abnormal cytokine production and increased acute phase reactants. Patients with obesity have a higher activity of nuclear transcription factor kappa B and a higher ribonucleic acid expression of pro-inflammatory cytokines, such as tumor necrosis factor-α, interleukin-1, and interleukin-6 (IL-6), crucial elements in the pathogenesis of metabolic syndrome \[[@CR5]\]. The innate immune response in patients with obesity is altered and leads to an altered first line of defense, increased inflammatory response, and abnormal T-cell response \[[@CR6]\]. Furthermore, the key role of IL-6 in mediating the acute phase response and its value as a prognostic biomarker in sepsis and various acute organ injuries has been extensively investigated in clinical and experimental studies \[[@CR7]\]. The pro-inflammatory role of IL-6 is often described in the pathogenesis of lung diseases, especially in asthma \[[@CR8]\] and in patients with acute respiratory distress syndrome \[[@CR7]\]. Plasma and/or broncho-alveolar levels of IL-6 have been identified as early biomarkers of lung injury \[[@CR7]\]. IL-6 acts on hepatocytes to induce expression of CRP as a part of the acute phase response and may also play a central role for the development and progression of liver disease \[[@CR9]\].

In patients affected by COVID-19, it seems that age-dependent defects in T-cell and B-cell function and the excess production of type 2 cytokines could lead to a deficiency in control of viral replication and more prolonged pro-inflammatory responses, potentially leading to poor outcome \[[@CR3]\]. Different risk factors include sex and smoking \[[@CR10]\], hypertension and diabetes mellitus, and the treatment with angiotensin-converting enzyme 2-increasing drugs \[[@CR11]\]. The potential risk factors for poor prognosis in early stage include older age, high sequential organ failure assessment score, and d-dimer greater than 1 μg/l \[[@CR3]\]. Low-grade systemic inflammation, as is common in people living with obesity, is associated with the development of insulin resistance, dyslipidemia, atherosclerosis, type 2 diabetes, hypertension, and asthma \[[@CR8]\], well known comorbidities that adversely affect the outcomes of patients with COVID-19 \[[@CR12]--[@CR15]\]. The role of the liver, as a key organ that performs immune response against pathogens and the high incidence of nonalcoholic steatohepatitis in patients with obesity and chronic inflammation, has still to be cleared in patients affected by COVID-19.

In addition to a possible role of obesity related metaflammation, or metabolically triggered inflammation in promoting health risks related to COVID-19 and SARS-CoV-2, patients with severe obesity also present important management challenges with regard to ventilation support, vascular access, and decubital skin breakdown \[[@CR16]\].

It may be important to also note that BMI may not be the best indicator of obesity related morbidity or mortality. Thus, for example, risk stratification based on the EOSS \[[@CR17]\], which classifies obesity in five stages based on the presence of medical, mental, and/or functional complications rather than on BMI has been shown to be a better predictor of all-cause mortality in patients with obesity \[[@CR18]\] and adverse outcomes in patients undergoing bariatric surgery \[[@CR19]\]. It may well be that EOSS stages may better describe the risk associated with COVID-19 infections in patients with obesity than BMI alone.

Due to the actual pandemic and the discussion regarding IL-6, we reanalyzed a subpopulation of patients (Sana Klinikum Offenbach, Germany), who participated in our recent inflammation study \[[@CR20], [@CR21]\] and underwent measurement of IL-6 (pg/ml) in the standard preoperative work up (*n* = 33). The study aimed to compare different bariatric procedures pertaining with their effects on inflammation markers in the short and long term and was conducted in accordance with the principles of the Declaration of Helsinki. Ethical permission was obtained from the local ethics committee (Landesaerztekammer Hessen, Germany, reference number FF 145/2015). All participants provided written informed consent for data sharing. The National Clinical Trials number was NCT02697695.

All of the patients were scored EOSS 2 (60.4%) and 3 (39.4%). Demographic data and laboratory values are listed in Table [1](#Tab1){ref-type="table"}. Mean preoperative IL-6 and CRP was elevated with a mean of 9.21 and 17.76 mg/l in this subpopulation of patients with the presence of comorbidities (EOSS 2) and end-organ damage (EOSS 3). In the multiple linear regression model a significant regression equation was found regarding WHR, BMI, age, and CRP (*F*(4,28) = 4.072, *p* = 0.0010) with an *R*^2^ of 0.368. A statistically significant beta value was seen for WHR (beta value = 0.360, *p* = 0.031) and CRP (beta value = 0.446, *p* = 0.014). No statistically significant correlation was found between BMI and IL-6 (*p* = 0.565), BMI and WHR (*p* = 0.238), and BMI and CRP (*p* = 0.183). A significant correlation was found between BMI and age (*p* = 0.048).Table 1Baseline demographic data of a subpopulation of patients (*n* = 33), who participated in the inflammation study \[[@CR20], [@CR21]\] and underwent measurement of IL-6 (pg/ml) in the standard preoperative work up.ValuesAge (in years)44.51 ± 11.08 (24--61)Waist-to-hip ratio0.98 ± 0.15 (0.77--1.5)BMI (kg/m^2^)61.94 ± 12.3 (35--83.2)Interleukin-6 (pg/ml)9.21 ± 4.85 (1.2-21.86)CRP (mg/l)17.76 ± 22.91 (4--99)Standard values of C-reactive protein (CRP) and interleukin-6 (IL-6) are \<5 mg/l and \<7 pg/ml.

Recent publications discuss the role of immunosuppression as a treatment option in patients with COVID-19 infection, since accumulating evidence suggests that a subgroup of patients with severe COVID-19 might have a hyperinflammation and cytokine storm syndrome \[[@CR22]\]. Interestingly, organomegaly (hepatomegaly and/or splenomegaly), triglycerides, and serum aspartate aminotransferase were identified as risk factors for the development of hyperinflammatory syndrome, well known factors that are present in patients with metabolic syndrome (EOSS ≥ 2).

The higher basal rate of CRP and IL-6 in our study cohort of patients with obesity and EOSS ≥ 2 confirms the impaired immune response in these patients. Importantly, no correlation was found to BMI, but a correlation was found to WHR. These results might explain the high risk of poor outcomes of SARS-CoV-2 in metabolic ill patients.

In conclusion, further studies are necessary to confirm the role of chronic inflammation and IL-6 due to obesity in the pathogenesis of COVID-19 and SARS-CoV-2. Physicians should be aware of the risk of hyperinflammation in patients with COVID-19 infection. EOSS stages may better describe the risk of hyperinflammation in patients with COVID-19 infection than BMI. Early identification of possible hyperinflammation could be fundamental and should guide decision-making regarding hospitalization, early respiratory support, and therapy with immunosuppression to improve mortality.
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